Injury to cultured endothelial cells by thrombin-stimulated platelets.
In vivo, stimulated platelets may injure the endothelium. We have used cultured endothelial cells to assess endothelial cell damage caused by platelet stimulation with thrombin. Endothelial cells were cultured from umbilical veins and semiconfluent cultures were labeled with Na2 51CrO4. Twenty four hours later washed human platelets (final concentration 200,000 platelets/microliters) and thrombin (final concentration 4 units/ml) were added to the medium and the culture dish was shaken for 15 minutes. The percentage of cells detached from the culture dish and the percentage of 51Cr lost from the endothelial cells into the ambient fluid during the shaking were determined and used as indicators of cell injury. Increased percentages of loosened cells and 51Cr in the ambient fluid were observed with platelet suspension and thrombin compared to controls with neither platelet suspension nor thrombin and controls with either platelet suspension or thrombin. The platelet-free supernatant obtained after reaction of the platelets with thrombin also increased the percentage of loosened cells, but it did not increase the percentage of 51Cr in the ambient fluid to a significant degree. Thrombin alone caused a moderate loss of 51Cr, but no increased loosening of cells. Treatment of the platelets with acetylsalicylic acid prior to the experiment depressed the detachment effect of thrombin-stimulated platelets, but did not alter the effect on the release of 51Cr into the ambient fluid. Scanning and transmission electron microscopy of cultured endothelial cells exposed to thrombin-stimulated platelets confirmed the presence of loosening and injury to the endothelial cells. Thus, platelet stimulation with thrombin had at least two effects on the cultured endothelial cells: a loosening effect caused by material released from the platelets; an injury effect which, in order to reach its maximum, required the presence of stimulated platelets.